Alcohol use disorders (AUDs) may be associated with several psychological and affective disorders. It is controversial, however, if these symptoms are a cause or rather a consequence of alcohol dependence. There are few data testing simultaneously psychosocial and affective disorders before and after a period of alcohol abstinence. The aim of this study was to perform multiple psychometric evaluations in alcohol-dependent patients before and after 12 weeks of abstinence. Twenty-five alcohol-dependent patients were included in the study. The following psychometric tests were administered at baseline (T0) and after 12 weeks (T1): addiction severity index (ASI), brief psychiatric rating scale (BPRS), social behavior scale (SBS), Sheehan disability scale (DISS), aggression questionnaire (AQ). At T1, 16 (64%) patients were abstinent, 5 (20%) patients dropped out and 4 (16%) patients relapsed. Compared to T0, patients totally abstinent at T1 showed a significant reduction of the scores related to BPRS, BPRS-E and its subscales (except BPRS 5), ASI 1, ASI 2, ASI 3, ASI 6, ASI 7, BSM, AQ, DISS 1, DISS 2, DISS 3 (p < 0.05). No significant changes in ASI 4, ASI 5, DISS 4, and DISS 5, BPRS 5 scores were found at T1 compared to T0. The present study indicates that total alcohol abstinence improves psychometric features, such as alcohol addiction severity, psychiatric rating, social behavior, aggressiveness, and disability. Larger controlled studies are needed to confirm these findings.
problems, non-compliance to pharmacological treatments, risk of alcohol relapse (Kranzler et al., 1998) . On the other hand, these psychological and affective disorders may improve and even recovery after persistent alcohol abstinence (Kranzler, 1996) .
In the present study, we performed several psychometric assessments in patients affected by alcohol dependence and without any other psychiatric diagnosis according to the DSM-IV. Aim of this study was to perform multiple psychometric assessments in alcohol-dependent patients both before and after 12 weeks of total alcohol abstinence.
Materials and Methods

Patients
Data were obtained from a sample of alcohol-dependent subjects previously described (Leggio et al., 2008a,b) . Briefly, 80 alcohol-dependent patients according to the DSM-IV (American Psychiatric Association, 1994) and referred to our Alcoholism Treatment Unit (Institute of Internal Medicine; Catholic University, Rome, Italy) were evaluated after giving their written informed consent. The protocol complied fully with the guidelines of the Ethics Committee of the Catholic University of Rome and with the Helsinki Declaration of 1975, as revised in 1983.
Patients considered for further analysis were active drinkers with an alcohol intake over 80 g of ethanol/day during the 24 h before the admission day (baseline: T0). The following exclusion criteria were introduction Alcohol use disorders (AUDs) may be associated with several psychological and affective disorders (Ross et al., 1988; Marshall and Alam, 1997) . Among them, depression, anxiety, and anti-social personality disorders have been reported in alcoholics (ModestoLowe and Kranzler, 1999) . Moreover, several studies demonstrated that AUDs facilitate impulsive (Dom et al., 2006) and aggressive behaviors (Giancola, 2002) . However, it is still controversial if psychological and affective symptoms may be a cause or rather a consequence of alcohol dependence (Schuckit, 2006) . In fact, affective disturbances may precede the development of alcoholism ("initial" affective disturbances) or, more often, they may be "secondary" to several years of alcohol abuse (Bokij, 1983; Schuckit and Monteiro, 1988) . For example, subjects with a history of alcohol abuse and/ or alcohol dependence may develop affective disorders, which can mimic a depressive episode (Mayfield and Coleman, 1968) or an anxious mood (Stockwell and Bolderston, 1987) .
Although several affective disorders can be simultaneously present in alcohol-dependent individual, there are few data available testing in the same time several of these disorders, such as aggression, impulsivity, negative symptoms, activation problems solving, social interaction, and their relationship before and after a period of alcohol abstinence. The identification of these psychological and affective disorders in alcoholic patients is of importance because they may have clinical and prognostic implications, such as psychosocial applied: a current axis-I psychiatric diagnosis on DSM-IV other than alcohol or nicotine dependence, a current axis-II psychiatric disorder according to the DSM-IV, a history in the last 6 months of substance abuse or dependence (excluding alcohol or nicotine), alcohol withdrawal syndrome requiring a pharmacological treatment, alcoholic hallucinosis, epilepsy, low intelligence quotient (IQ < 70), amnesic disorders, obesity, endocrine disorders, hypoalbuminemia, severe liver, pancreatic, kidney, and/or cardiovascular impairment, neoplastic diseases, pregnancy, lactating, taking medications potentially influencing metabolism, endocrine system and/or craving, major surgery.
Twenty-five active drinking alcohol-dependent patients [18 (72%) males; 7 (28%) females] satisfying the inclusion/exclusion criteria were considered at baseline. Age, gender, occupation, daily alcohol intake, and mean duration of alcohol dependence are reported in Table 1 . At the time of the enrolment, patients were abstinent from alcohol for a period ranging between 3 up to 14 days. These 25 patients were included in a multidisciplinary treatment program to achieve and maintain abstinence from alcohol, by means of psychological support counseling and self-help groups, and baclofen administration (10 mg three times/day orally administered). Baclofen was chosen as the drug treatment based on previous research by our laboratory (Addolorato et al., 2002 (Addolorato et al., , 2007 . During these 12 weeks of treatment, no other medications were administered.
Patients were checked as outpatients every 2 weeks. Methods to evaluate alcohol abstinence were patient's self-reported alcohol intake (as the mean number of standard drinks consumed per day), family member interview, determination of blood alcohol concentration (BAC), and laboratory tests [aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyltranspeptidase (γ-GT) and mean cellular volume (MCV)].
Of the 25 patients initially enrolled in the study, at 12 weeks (T1) five patients (20%) dropped out and four patients (16%) relapsed.
Methods
The following psychometric assessments were performed in our sample on the day of admission (T0) and after 12 weeks (T1) (see also Table 2 ).
Addiction severity index (ASI)
The ASI is a semi-structured interview that investigates seven domains [medical (ASI 1), employment (ASI 2), alcohol (ASI 3), drugs (ASI 4), family and social (ASI 5), legal (ASI 6), and psychiatric (ASI 7)] in which individuals with substance use disorders typically have problems (McLellan et al., 1980; Hodgins and el-Guebaly, 1992) . For each of the seven domains, there is a severity rating ranging from 0 ("no problems/no need for help") to 9 ("extreme problems/extreme need for help"). The ASI has gained widespread use as a measure of functional status of alcohol-dependent patients both before and after treatment programs (Dritschel and Pettinati, 1989; Alterman et al., 1990; Langeland et al., 2003; Batki et al., 2007) , exploiting the advantage of a multidimensional approach to addictive problems.
Brief psychiatric rating scale (BPRS) and expanded BPRS (BPRS-E)
The BPRS investigates five psychopathological domains: (1) affective, mood and anxiety-related disorders; (2) negative symptoms; (3) psychotic and thinking disorders; (4) activation; and (5) hostility and suspiciousness. In particular, we used both the 18-item BPRS version originally developed by Overall and Gorham (1962) and the 24-item BPRS-E version developed by Ventura et al. (1993) . Several studies have used the BPRS to assess the psychopathological state of alcohol-dependent patients (Miller et al., 1986; Driessen et al., 2008; Martinotti et al., 2008) .
Social behavior scale (SBS)
The SBS is a semi-structured interview that investigates 21 areas of social disablement and difficulties. In particular, the SBS is able to identify social behaviors in psychiatric patients, including those with addictive disorders (Wykes and Sturt, 1986) . For each of the 21 items, there is a score rating from 0 ("no problem or acceptable behavior") to 4 ("serious problem"). A further score can be derived considering the sum of all items scoring from 2 to 4 (Wykes and Sturt, 1986) . This score targets the mild and severe problems score (BSM). We used the BSM score for the present study, as previously described by Hamid et al. (1995) .
Sheehan disability scale (DISS)
The DISS is an analogic self-reported scale, which uses visual-spatial, numeric, and verbal descriptive anchors to assess disability across five domains, namely work (DISS 1), social life (DISS 2), family life (DISS 3), perceived stress (DISS 4), and social support (DISS 5). The DISS represents a simple, cost-effective, and sensitive assessment to measure disability and functional impairment in psychiatric disorders (Sheehan et al., 1996; Carpiniello et al., 2002; Troisi et al., 2007) .
included: (1) the changes of all the scores and subscores at T1 compared to T0; (2) the relationships between all the assessment scores at T0; and (3) the relationships between all the assessment scores at T1. Values were expressed as mean ± SD and categorical data as percentages. The normality of data distribution was tested by the Kolmogorov-Smirnov test and when abnormal, the data were log transformed. Pearson correlation coefficients were used to test the correlations among data analyzed. The paired sample t-test was used to compare subjects at T0 and T1. The a priori limit for statistical significance was p < 0.05.
results changes of the PsychoMetric assessMents froM baseline (t0) to 12-week (t1)
Table 3 reports all the scores expressed as mean ± SD of all the psychometric assessments (ASI, BPRS, BSM, DISS, AQ) performed in our alcohol-dependent patients at T0 and T1. There was a significant improvement of several psychometric assessments at T1 compared to T0. In particular, there was a significant reduction of the scores related to BPRS, BPRS-E and its subscales (except BPRS 5), ASI 1, ASI 2, ASI 3, ASI 6, ASI 7, BSM, AQ, DISS 1, DISS 2, DISS 3 (p < 0.05). No significant changes of ASI 4, ASI 5, DISS 4, and DISS 5, BPRS 5, scores were found at T1 compared to T0 (p > 0.05).
relationshiPs between the PsychoMetric assessMents at baseline (t0)
In the 25 alcohol-dependent patients initially enrolled at T0, the following statistically significant correlations were found (see also At T0, we also analyzed all the relationships among the psychometric assessments in the subgroup of 16 subjects that were totally abstinent after 12 weeks (see also Figure 2 ). We found the same significant correlations reported above for the whole group of 25 patients (data not shown) with only the following differences: (1) AQ did not correlated with BPRS nor with BPRS-E (p > 0.05); and (2) AQ did not correlate with ASI 6 nor with ASI 7 (p > 0.05).
Aggression questionnaire (AQ)
The AQ is a 29-item self-administered scale, which assesses four dimensions of aggression, namely physical aggression, verbal aggression, anger, and hostility (Buss and Perry, 1992) . The AQ is the most widely used instrument for the assessment of aggressive behaviors (Gerevich et al., 2007) . Recently, the AQ has been used to assess aggressive behaviors in alcoholic patients (Gerevich et al., 2007; Bácskai et al., 2009 ).
statistical analysis
In this research, the analysis was performed considering: (1) at baseline, the 25 patients initially enrolled; (2) both at baseline and at 12 weeks, the 16 patients totally abstinent after 12 weeks; and (3) at baseline, the 9 patients that were not abstinent during the 12-week period or dropped out before the end of the study. Furthermore, the analysis of the psychometric assessments The present study indicates that several disorders, such as affective disorders, psychiatric symptoms, thinking disorders, negative symptoms, suspiciousness, hostility, aggressiveness and social, familiar, and employment disability are present in active drinking alcohol-dependent patients and that many of them have a significant improvement after a period (12 weeks) of total alcohol abstinence.
To the best of our knowledge, for the first time all these psychometric assessments were simultaneously investigated in alcohol-dependent patients before and after a period of abstinence. The present results are consistent with several studies showing that individuals with AUDs have elevated risk of psychopathology, in particular mood, anxiety and personality disorders (ModestoLowe and Kranzler, 1999; Dawson et al., 2005) as well as of severe social, familiar and employment disabilities (Room et al., 2005) .
The present results showed that alcohol abstinence is able to improve several features of addiction severity, including medical (ASI 1), employment (ASI 2), alcohol (ASI 3), legal (ASI 6), and psychiatric (ASI 7) problems. Our data are consistent with the recent study of Nalpas et al. (2006) , who described a significant improvement of medical, alcohol, drugs, and psychological domains and a trend of improvement for the social and familiar environment after 3 months of abstinence.
Finally, we compared the demographic data and the psychometric assessments between those subjects totally abstinent at 12 weeks (n = 16) and the rest of the subjects (those non-abstinent at 12 weeks and those dropped out; n = 9). The only statistically significant difference was in the mean age. In particular, the second group (n = 9) had a mean age lower than those subjects totally abstinent at 12 weeks (respectively: 36.9 ± 11.3 versus 46.3 ± 6.3; p = 0.014) ( Table 1) .
relationshiPs between the PsychoMetric assessMents at 12-week (t1)
At T1, we found the following statistically significant correlations in the 16 subjects totally abstinent. Both BPRS and BPRS-E positively correlated with ASI 7 (respectively: r = 0.54, p = 0.031; r = 0.64, p = 0.008) and with BSM (respectively: r = 0.61, p = 0.011; r = 0.58, p = 0.017). Both ASI 2 and ASI 5 positively correlated with DISS 1 (respectively: r = 0.50, p = 0.049; r = 0.61, p = 0.013). Both ASI 6 and ASI 7 positively correlated with DISS 2 (respectively: r = 0.58, p = 0.017; r = 0.66, p = 0.005), with DISS 3 (respectively: r = 0.58, p = 0.017; r = 0.66, p = 0.005) and with DISS 4 (respectively: r = 0.79, p < 0.0001; r = 0.63, p = 0.009). A significant positive correlation was found between ASI 2 and AQ (r = 0.51, p = 0.045). Finally, DISS 1 positively correlated with AQ (r = 0.53, p = 0.034). 13.4 ± 3.7 13.9 ± 4 7.6 ± 2.7 * 12.3 ± 3 BPRS 2 9.1 ± 4.1 8.8 ± 3.6 5.8 ± 1.6 ‡ 9.7 ± 4.9 BPRS 3 5.2 ± 1.7 4.9 ± 1.2 4 ± 0.0 † 5.8 ± 2.3 BPRS 4 6 ± 2.6 5.8 ± 2.5 3.8 ± 0.9 † 6.4 ± 2.7
BPRS 5 4.6 ± 2.3 4.5 ± 2 4.1 ± 1.5 4.9 ± 2.8 SBS 11 ± 8 10.9 ± 7.3 3.5 ± 3.2 ‡ 11.1 ± 9.6 DISS 1 4.5 ± 3.1 4.6 ± 3.3 0.9 ± 1.7 * 4.4 ± 3 DISS 2 3.9 ± 2.7 3.7 ± 2.6 1.4 ± 2.4 ‡ 4.3 ± 3 DISS 3 5.5 ± 3.1 5.8 ± 3.1 1. of social and familiar problems) was significantly reduced at 6-month follow-up and 12-month follow-up assessments in the study by Slaymaker and Owen (2006) . Therefore, the lack of changes in the ASI 5 scale in our sample might be related to the brief duration of this study (12 weeks). Future studies with longer follow-ups will investigate if longer periods of abstinence improve this scale. This study showed that alcohol abstinence is able to improve several domains of disability scale, including work (DISS 1), social life (DISS 2), family life (DISS 3). The improvement in work domain is consistent with the results already reported for ASI 2. The domains of social (DISS 2) and family life (DISS 3) also improved with alcohol abstinence, an observation consistent with the evidence that successful outcomes of alcohol dependence treatment include both reduction in alcohol consumption and improvement in social functioning (Simpson et al., 1997) and in familiar relationships (Maisto et al., 1998) .
In the present study, no significant improvement in social and familiar support outcome (DISS 5) was found in alcoholic patients after 12 weeks of abstinence. This observation is in apparent contradiction with the improvement in social (DISS 2) and family (DISS 3) life. This finding could be explained by the different concepts of The concomitant improvement of both medical (ASI 1) and psychiatric (ASI 7) problems is consistent with the evidence that medical and psychiatric conditions are highly prevalent in alcoholics and that these conditions may benefit from alcohol abstinence (Weisner et al., 2001) .
In our study, employment (ASI 2) and legal status (ASI 6) domains also improved after 12 weeks of abstinence. On the contrary, no change in the working status was found in a previous study (Slaymaker and Owen, 2006) . This difference may be due to the inclusion of a significant number of unemployed participants in our study. In fact, while Slaymaker and Owen (2006) enrolled stably employed individuals who had to return to their job upon completion of the treatment, 44% of our patients were unemployed at the time of enrolment and most of them started to work achieving alcohol abstinence during our study. In our sample, the parallel improvement of other problems, such as those related to alcohol consumption helped our subjects to improve their employment status.
No changes in the ASI 4 and ASI 5 scores were found in our sample. The lack of changes in the ASI 4 (severity of consumption of other drugs) is consistent with the exclusion of patients with dual substance abuse. The ASI 5 scale (severity Psychometric assessments in alcohol dependence 2008) and persists into protracted abstinence (Hershon, 1977) . Alternatively, it is possible that the DISS 4 is not able to assess changes on stressors, at least in this population, and conversely biological markers, such as adrenocorticotropic hormone (ACTH) and cortisol could be more useful (Munro et al., 2005; Leggio et al., 2008b) . In agreement with previous studies (Rubio et al., 2006; Martinotti et al., 2008) , our data showed that alcohol abstinence improves total scores of BPRS (BPRS and BPRS-E). Moreover, in our sample several psychopathological domains, such as affective, mood and anxiety-related disorders (BPRS 1), negative symptoms (BPRS 2), psychotic and thinking disorders (BPRS 3), activation symptoms (BPRS 4) showed a significant improvement. As we expected, we found an improvement in affective, mood and anxietyrelated disorders (BPRS 1), supporting the hypothesis that these symptoms could be a consequence of alcohol dependence (Schuckit, 2006) . BPRS 2 domain (negative symptoms) also improved in our abstinent alcoholic patients, supporting the evidence that alcoholic patients develop a proceeding neglect of important interests and habits with an improvement of these symptoms after a period of abstinence (de Greck et al., 2008) . We also found an improvement in psychotic and thinking disorders (BPRS 3), even if patients with social compromise and social support. Social compromise ("social undermining") is a negative form of social interaction characterized by active dislike and devaluing of an individual (Gant et al., 1993) and is positively related with alcohol, drug, and mental disorders. Social support is the functional content of relationships where individuals provide aid, assistance, and comfort to others (Heaney and Israel, 2002) and is negatively related with substance abuse disorders (Beattie and Longabaugh, 1999; De La Rosa and White, 2001) . Our findings are supported by recent evidence that social undermining more than social support is influenced by mental health, including substance abuse disorders (Oetzel et al., 2007) . Finally, no significant reduction of DISS 4 subscale (perception of stress) was observed. Conger (1956) suggested that alcohol consumption relieves anxiety and thus may help an individual to cope with stress. In our study, there was a reduction in anxiety after 12 weeks of abstinence according to BPRS 1 but not in the stress perception according to DISS 4 subscale. A previous study showed that problematic drinkers, followed for 1 year, improved drinking and functioning outcomes but changed less on stressors (Timko et al., 1994) . It is conceivable that increased sensitivity to stress could represent a pre-existing condition to alcoholism (Sommer et al., Notably, aggressive behavior usually characterizes subjects with an early onset of alcoholism (Träskman-Bendz and Westling, 2005) . Although the small sample did not allow us to classify subjects according to different typologies (i.e., early and late onset, Cloninger typologies, Babor typologies; see Leggio et al., 2009 ), when we compared those subjects totally abstinent after 12 week and the other nine subjects (those non-abstinent at 12 weeks and those dropped out), we found that the only statistically significant difference was the presence of a lower mean age in the second group. All together, these results suggest that aggressive trait and younger age might play a role in the subgroup of subjects that were not able to conclude the study and/or were not able to maintain total alcohol abstinence during the study.
At T1, when we analyzed the group of 16 patients, we found that total BPRS scales still correlated with ASI 7, but not with ASI 3, AQ, DISS subscales. Moreover, several correlations between DISS and ASI disappeared. This observation is probably related to the fact that total alcohol abstinence allowed a significant improvement of most of the assessments scores. The presence of low scores ("floor effect") might also contribute to the lack of correlations at T1.
This study has limitations that must be addressed. First, the low number of patients enrolled limits the interpretability of the results. Second, no control group was included in this research. In fact, the disappearance of some of the correlations between the psychometric assessments could be related to the use of the GABAergic baclofen as anti-craving medication. For example, Krupitsky et al. (1993) showed that baclofen was able to ameliorate affective disturbances such as anxious and depressive disorders in alcoholics. Addolorato et al. (2002) and Flannery et al. (2004) found that baclofen-treated alcoholics presented an improvement of anxiety but not depressive mood. It may be hypothesized that the decrease of psychological symptoms such as anxiety in alcoholics after a period of abstinence could be secondary to the administration of baclofen (Addolorato et al., 2002) . Therefore, future studies will have to investigate the psychometric assessments used in the present study using a placebo-controlled study to investigate if the improvement of these psychometric assessments was related to the achieving of total alcohol abstinence, to the use of a medication such as baclofen, or to both factors.
Despite these limitations, this study firstly investigated simultaneously several affective disorders and psychosocial problems, such as aggression, impulsivity, negative symptoms, activation problems solving, social interaction in alcohol-dependent patients, demonstrating their improvement after a period of total alcohol abstinence.
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psychosis were not enrolled. This aspect could be justified by the observation that some symptoms in alcoholics may mimic psychiatric pictures (Schuckit, 2006) . The employment of psychometric tests to evaluate these substance-induced symptoms could represent an important tool to better understand the complex relationship between psychiatric and substance-related disorders. Finally, the improvement of activation symptoms (BPRS 4; i.e.: excitement, tension, motor hyperactivity, distractibility) is consistent with the parallel improvement of other assessments, such as anxiety evaluated by BPRS 1, aggression evaluated by AQ and psychiatric problems evaluated by ASI 7.
The lack of changes in suspiciousness and hostility symptoms (BPRS 5) is consistent with the evidence that suspiciousness and hostility create a predisposition to the development of alcoholism (Gottschalk et al., 1983) . Notably, a recent study reported that after a 3-year abstinence period, socially well-adapted recovered alcoholics still displayed signs of hostility (Ziherl et al., 2007) .
In this study, while hostility did not improve in alcoholic patients after 12 weeks of abstinence, a significant improvement of aggressive behavior was found. Besides the prolonged alcohol abstinence, the psychological support counseling provided also played a role. Psychosocial treatment is an essential component of any treatment program for substance misuse disorders (American Psychiatric Association, 1995; Dutra et al., 2008) .
In this study, we found several significant correlations between the different psychometric assessments used both before and after total alcohol abstinence. This observation could be related to the fact that some assessments (i.e., BPRS, ASI, DISS, BSM) partially address similar psychometric features, therefore resulting in a possible overlap. On the other hand, these results also confirm the utility of using assessments with different structures (i.e., self-reported assessments as the DISS versus semi-structured interviews like BPRS, ASI, and BSM) to investigate specific psychometric aspects.
At T0, when we analyzed separately the subgroup of 16 patients (those totally abstinent at the end of the study), we found that the correlations between AQ and other scales (total BPRS scores, ASI 6 and ASI 7) were not present anymore as in the whole sample of 25 patients (see also Figures 1 and 2) . This observation might lead to speculate that subjects with an important aggressive behavior are less likely to be totally abstinent during the treatment program. There is a well-recognized association between AUDs and aggressive behavior (Ziherl et al., 2007) . For example, it is known that same genetic factors may be linked to both alcohol dependence and aggressive behavior (Von der Pahlen et al., 2008) and the presence of an aggressive behavior represents a marker of more severe alcohol dependence (Mann et al., 1998; Leggio and Addolorato, 2008) . Consistent with these hypotheses, in our sample the presence of a correlation between aggressive behavior and other psychosocial symptoms was a characteristic discerning those subjects totally abstinent at the end of the study versus those non-abstinent.
